the bacterial solution, (B) After which a washing solution is loaded in order to rinse out any non captured bacteria. Due to the low flow field at the bottom of the processing chamber trench, the bacteria present there will be effectively captured and not washed away. Due to the very low density of the E. coli bacteria, the capture efficiency is much lower than that of denser particles or cells such as cancer cells.
Low Volume Fluid Loading with an Oil Layer:
In cases where reagent or sample volumes are very limited and scarce an oil layer may be used to hydrostatically drive in the low volume reagents. Experiments with 20 microliter tips demonstrated that volumes as low 400 nL can be readily loaded into the processing module. Since each module consists of 8 processing chambers each chamber is loaded with 50 nL. Due to the oils lower density, input flow rates can be upto 25% slower compared to water solution based hydrostatic flow. Figure S3 : Reagent volumes as low as 50 nL can be loaded into the processing chamber by using a mineral oil layer. This reduces the reagents costs and allows the device to be used in applications where sample or reagent volumes are extremely limited.
Cell Capture Efficiency: Photograph of the complete iMAP, which has nanolitre-well array plate for cell-based assay. The plate is designed for versatility that allows the user to seamlessly combine any set of steps required in a cell based or particle based assay. 
Computational Fluid Dynamics:
The flow patterns are calculated by means of two-dimensional Navier-Stokes equations of the total continuity, energy and momentum.
where u is the velocity of the mixture flow,  is the flow density, I is the inertia force,  is the dynamic viscosity, and F is the external body force.
To estimate particle trapping efficiency in this trench system, Kahn and Richardson force for particle tracing is calculated. 
where the definition of the particle Reynolds number, Rep, is (4) The orientation of a given force component (for example, positive or negative xcomponent) is determined by the sign of the corresponding component in the vector difference, because this determines whether the fluid is accelerating or slowing down the particle in that direction.
Mass transfer and component mixing are estimated from the mass transfer equation. (5) where, c denotes the concentration, D is its diffusion coefficient, and u refers to the velocity.
This process was designed to trap particles from the mixture. In this simulation, the particle trap and mixing effect were the key factors for predicting the real process. In order to accurately explain the process dynamics this work focused on the effects of the geometrical parameters, flow velocity and particle size, particle trapping efficiency and the mixing of fluid components (see Table  1 ). The pressure boundary condition was used for the inlet and the outlet. In the computational analysis, 50 particles were tracked and estimated boundary conditions as listed in Table 2 were used. The trench simulation was performed in a two-dimensional tri-angular grid consisting of 1,168 cells for estimation of trapping efficiency and 4,905 cells for mixing effects using a commercial computational fluid dynamics (CFD) code, COMSOL ver 3.4 and CFD-ACE, respectively. The semi-implicit pressure linked equation (SIMPLE) algorithm was applied to solve the momentum equation. The calculation for each case took about 5 min of running time on a Intel Xeon E5420 @ 2.50 GHz.
Tn is the time to complete species replacement within the trench. It is defined as the time that is takes for a new added species to reach a stable final concentration in the trench and is calculated as the difference in the time between the added species normalized average concentration of 1 x 10 -4 and 0.99 at a given constant flow rate of the added species. Thus Tn depends amongst other things on the flow velocity of the added species, the diffusion coefficient of the added species, the trench geometry and the inlet and out flow path lengths. 
